6 8 3 imply that electronic excitation makes no contribu tion to the total specific heat.
Introduction
The decay of 143Ce has been studied earlier by several groups1-6. Recently, we have investigated 5 the excited levels in 143Pr from the decay of 33 h 143Ce. Energies and relative intensities of the inter nal and external conversion electron lines emitted in the decay were measured 5. Over a relatively short period of time the number of reported y rays emit ted in de-excitation of 143Pr has shown a continuing increase, owing to the improving methods of de tection and resolution. The latest investigation by M e g l i et al. 6 established quite a number of energy levels for 143Pr, several y rays, however, could not be placed in their proposed decay scheme.
In the present investigation, a high resolution Ge(Li) detector and an iron free double focusing /9-ray spectrometer have been used. The interest has been focused on search for new y rays and on the multipolarity assignments, with emphasis on tran sitions in the 143Ce decay. Measurements of several * Present address: Department of Physics, Faculty of Engi neering, P.O. Box 1098, Tripoli, Libya. 1 G. N. R a o and H . S. H a n s , Nucl. Phys. 41, 511 [1963] . 2 K . P. G o p i n a t h a n , M . C. J o s h i, and E. A . S. S a r m a , Phys. Rev. 136, B 1247 [1964 . 3 R . V. M a n c u s o , J. P. R o a l s v i g , and R . G. A r n s , Phys.
R ev. 140, B 525 [1965] .
internal conversion coefficients are reported from which information on excited states of 143Pr could be deduced.
E xperim ental Procedure
The level structure of 143P r was investigated through the study of energies and relative intensities of y rays produced in the decay of 143Ce.
The y ray data in this experiment were recorded using a 2.5 cm3 Ge(Li) detector having a system re solution (FWHM) of 2.0 keV for the 661 keV y ray of 137Cs. The detector was connected through low noise electronics to a 400 channel pulse-height analyser. The experimentally deduced relative efficiency correction curve for the germanium detector is estimated to be accurate to ± 3 -5%. The energy calibration was car ried out before and after each irradiation by using the following standard sources of well-known energies: 4 E. A . A r u t y u n y a n , B . S. D z h e l e p o v , and Yu. V. K h o ln o v , Izv. Akad. Nauk SSSR (ser. fiz.) 29, 1127 [1965]; 30, 1253 [1966] . 5 E . B a s h a n d y , S. G. H a n n a , and A . A b d -E l -H a l i e m , J.
Phys. Soc. Japan 22, 960 [1967] . 6 D . G. M e g l i , V. R. P o t n i s , and C. E . M a n d e v i l l e , Nucl. Phys. A 107, 117 [1968] .
The internal conversion electron data were recorded by means of a high resolution iron-free double focusing ß-ray spectrometer 7 (^0 = 50cm). With this instrument, relative momentum measurements could be made with an accuracy of a few parts in 105. A resolution of about 0.15% is obtained when a 0.2 x 2 cm2 source and a 2 mm detector slit were used. For high energy elec trons it was necessary to use a momentum resolution up to ~ 0.5% in order to detect the weak internal con version lines. The detector employed in the present studies was a G. M. counter with a ~ 2 mg/cm2 mica end window.
Sources of 143Ce (33 h) were prepared by irradiating samples of Ce02 , enriched to 90% 142Ce, at a thermal neutron flux of approximately 2 x 1012 n/cm2 sec.
For the internal conversion studies cerium oxide was uniformally sputtered on aluminum foil of thickness 0.7 mg/cm2. The sputtered material was distributed in a rectangular form of dimensions 0.2 x 2 cm2. The thick ness of the material deposited was estimated to be ~ 100 jug/cm2.
M easurem ents and Results
The 7-ray spectrum of 143Ce is shown in representative for many such spectra taken at dif ferent times as the sources decayed. Thus, it was possible to plot the area under each full energy peak as a function of the time elapsed since the cessation of irradiation. The decay curve for each full energy peak was a calculated "weighed least-squares fit" . Extrapolation of this curve to zero time yielded the area under the full energy peak which was used in comparing intensities. Four such curves, each plot ted over a time of three half-lives, were obtained for each full energy peak. From these four curves, a weighed mean relative intensity of each y ray was calculated. The error in each such estimated relative intensity was taken to be twice the standard devia tion of this weighed mean. The relative intensities of the y rays were ultimately corrected for the pre sence of preabsorbers, full energy peak-to-total ratio and efficiency of the detectors as a function of en ergy. These data, relative intensities and associated errors, are shown in Table 1 C h a n n e l num ber (100) 293 (100) 293 (100) The intensities of the internal conversion lines were determined from the measured areas under the peaks, taken into consideration the corrections for the absorption in the mica counter end window as well as the corrections for the decay. In deducing the areas of partially resolved lines, it was found convenient to subtract the background and ß con tinuum rates. The electron line intensities were de termined from measurements relative to the K-conversion line of the 293 keV transition.
Internal Conversion Coefficients and M ultipole Assignm ents
The multipolarities of low energy transitions were determined by comparing the measured K/L ratios For y rays of energies above 200 keV, for which the relative y intensities have been measured, the multipolarities were determined from the compari son of absolute K-conversion coefficients with the theoretical ones as shown in Table 2 . In the electron conversion spectrum, the K-conversion lines of most y rays have been observed and their relative intensities were obtained as mentioned in our previous work5. By means of the present photon intensities and conversion electron data, we have calculated the absolute K-conversion coefficients which are presented in Table 2 . Normalization be tween the two series of data is obtained by assuming that the 351 keV transition is a pure E2 transition.
The decay scheme of 143Ce has been investigated in detail, and several excited states have been con firmed. From the carefully studied internal conver sion spectrum of y transitions in 143Pr, more y rays could be observed and added to our previous 5 data.
There is excellent agreement between the present results and the previous ones, see Table 1 . The level scheme of 143Pr is given in Fig. 6 . The level energies shown are derived from a consideration of our re sults as well as those of earlier investigations.
The proposed level scheme of 143Pr is based on the studies of ß and y transitions following the decay of 143Ce and coincidence measurements. In order to obtain the properties of these levels, the multipolarities of the transitions feeding and de exciting them have to be determined. The recent measurement9 of the ground state spin of 143Ce shows it to be 3/2 -. The ground state of 143Pr is assigned 7/2 + , as was discussed10. The low lying levels in 143Pr have been fully discussed in our pre- A new level at 1045 keV is suggested which is fed by the 408 keV y ray from the 1452 keV excited level. The decay of the 1045 keV level to the ground state is observed in our measurements as well as in A r u t y u n y a n et al. 4 work. A y ray of energy 555 keV is also observed in all measurements, it could not, however, be placed in the decay scheme. The 555 keV y rays is found to fit energetically between the 1045 and the 491 keV levels. For the 1045 keV level, 5 /2 + is suggested, but 7 /2 + can not be ex cluded.
Discussion of Results
The appearance of y rays of energies 1061 and 1004 keV is interpreted as evidence for the presence of a seventh state in 143Pr at 1061 keV. The 1061 keV level is confirmed in our present investigation due to the existence of the 391 keV y ray exciting and the 122 keV y ray de-exciting this level, see Fig. 6 . The 391 keV y ray was detected by M e g l i et al. 6 as well as by A r u t y u n y a n et al. 4, it was not, however, located in the decay scheme of 143Pr. explained 11 as due to the coupling of the odd pro ton with its available single-particle states g7/2 and ds/2 to the quadrupole vibrations of the even-even core. One can expect various levels in the low ener gy region with spins 1 /2 + to 1 1 /2 + . In other words, a collective character of excitation was to be expected in the energy spectrum of 143Pr. K is s l ing e r and S o r e n s e n 12 have predicted several states with these spins in this energy region. However, as they pointed out, their method may not give accu rate results when even a few neutrons are added to the 82 neutron shell because of the approaching de formed region. 
Total scattering Cross Section Measurements for LiCs and the Singlet Potential of this Molecule
The velocity dependence of the total collision cross section has been measured for the system LiCs in the energy range from 15-1 0 0 0 eV. Using the observed glory undulation together with spectroscopic data a potential for the singlet ground state of LiCs is proposed.
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